Progress and problems in understanding the involvement of calcium in heart function.
In this article we have briefly reviewed the role of Ca2+ in the excitation contraction coupling in the myocardium and have indicated that cardiac contraction and relaxation are initiated upon raising and lowering the intracellular concentration of free Ca2+, respectively. Different mechanisms for the entry of Ca2+ through sarcolemma as well as release of Ca2+ from sarcoplasmic reticulum and possibly mitochondria have been outlined for initiating cardiac contraction. Relaxation of the cardiac muscle appears to be intimately dependent upon efflux of Ca2+ through sarcolemma as well as sequestration of Ca2+ by the intracellular storage sites, particularly sarcoplasmic reticulum and possibly mitochondria. The actions of some pharmacological and pathophysiological interventions have been explained on the basis of changes in subcellular Ca2+ movements in myocardium. Quinidine, which produced an initial positive inotropic action on rat heart was also found to increase sarcolemmal Ca2+-ATPase activity without any changes in the Na+-K+ ATPase. Other antiarrhythmic agents, procainamide and lidocaine, also increased sarcolemmal Ca2+-ATPase activity without affecting the Na+-K+ ATPase. On the other hand, both Ca2+-ATPase and Na+-K+ ATPase activities were increased in heart sarcolemma obtained from cardiomyopathic hamsters. In this model the increased Ca2+-ATPase activity may promote the occurrence of intracellular Ca2+ overload in the cardiac cell whereas the increased Na+-K+ ATPase activity may increase Ca2+ efflux through Na+-Ca2+ exchange systems as an adaptive mechanism. It has been suggested that some caution should be exercised while interpreting the data from in vitro experiments in terms of functional changes in the myocardium. Furthermore, it has been proposed that the pathophysiology and pharmacology of Ca2+ movements at different membrane sites be understood fully in normal and diseased myocardium in order to improve the therapy of heart disease.